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WATER FOR AGRICULTURE 
3. WATERING PLANTS WITH SALTY WATER 
By S. T. SMITH, B.Sc. (Agric), Senior Soil Research Officer 
[N Western Australia it is often necessary to use saline water for irrigation and gar-dening because of the lack of better water. 
Two factors influence the results 
achieved. One is the selection of suitable 
plants, the other is the way in which the 
water is used. 
This article deals with the methods of 
watering and the ways in which damage 
from brackish waters can be minimised. 
WHAT IS SALTY OR BRACKISH WATER? 
The term "brackish" is used to describe 
water wth excessive salinity. In most 
ground waters from the agricultural areas 
of Western Australia common salt (sodium 
chloride) is about 75 per cent, of the total 
salts present. In no case has water 
with a predominance of magnesia been 
encountered and this salt has little 
significance in saline water in Western 
Australia. 
Taste is an unreliable guide to the 
quality of water. It is therefore desirable 
to have water analysed for salt if its 
quality is in doubt. 
Normally one would regard any water 
below 50 to 70 grains per gallon total 
soluble salts as suitable for watering any 
plants. As the salinity increases above this 
point the more susceptible plants are 
affected. Above 100 grains per gallon total 
soluble salts only the more resistant plants 
can be watered successfully. 
If plants are watered carefully it is 
often possible to avoid damage which 
might otherwise occur. It is therefore 
important to understand how to avoid 
salt damage to plants. 
SYMPTOMS OF SALT DAMAGE 
The first effect of salt on plants is to 
reduce growth. 
Maturity is usually advanced, and plants 
sometimes develop a deep blue-green 
colour. 
The first obvious effect is a leaf scorch 
or burning around the edges of leaves. 
This is followed by withering and finally 
death of the foliage. The leaves of affected 
plants may drop off and shoots may die 
back or re-shoot. The general appearance 
resembles that of severe drought injury. 
If the salt damage occurs because of 
salt in the soil, the whole plant is affected 
and the oldest leaves show the first burn-
ing. Damage caused by salty water touch-
ing the leaves is restricted to those leaves 
on which water or spray drift falls. 
POINTS TO WATCH WHEN IRRIGATING 
WITH POOR WATER 
Four fundamental principles should be 
observed when watering with salty water— 
(1) Wash the soil through. 
(2) Provide good drainage. 
(3) Avoid contact with the foliage. 
(4) Use salt tolerant plants. 
1.—WASH THE SOIL THROUGH 
When water is applied to soil some of 
it is evaporated from the surface. Evapora-
tion removes only water and the salt 
remains behind in the soil. In the same 
way plants remove mainly water and leave 
the salt in the soil. 
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To prevent accumulation of salts it is 
necessary to water fairly copiously, so that 
the downward movement of water takes 
this salt with it. This means that giving 
the plants more water than they need is 
essential to prevent salt accumulation. 
Frequent small applications must be 
avoided in favour of heavy water applica-
tion. 
2.—PROVIDE GOOD DRAINAGE 
In order to have good downward leach-
ing (washing) of water good drainage is 
essential. 
It is much easier to avoid a build-up of 
salt when the soil is well drained and 
permeable to water, as in sandy soils. 
Leaching is more difficult on heavy-
textured soils because not only is drainage 
slow but the permeability of the soil to 
water is restricted. For these reasons poor 
quality water can be used more success-
fully on sandy soils than on clays. 
The concentrating effects of evaporation 
may be reduced by keeping a mulch of 
organic material such as animal manure, 
garden refuse or sawdust on the soil 
surface. 
Preventing Salt Accumulation on Heavy 
Soil 
Heavy soils can be more safely irrigated 
with brackish water if— 
(a) The plant beds are built up above 
ground level to improve drainage. 
(b) A mulch of organic matter or 
sand is kept on the soil surface as 
mentioned above. Apart from re-
ducing evaporation such mulches 
help penetration by keeping the 
surface open and receptive to 
water. 
3.—KEEP WATER OFF PLANTS 
In general good quality water may be 
applied to the leaves of plants without 
fear of damage. Some plants such as 
hydrangeas and dahlias may be damaged 
by even good waters, especially if they 
have wilted. 
As the salinity of the water increases 
the likelihood of damage increases, since 
water and salt are able to enter the leaf 
directly. 
With poor waters it is therefore import-
ant to keep the water off the foliage. If 
this is not possible the following points 
should be watched to avoid or lessen 
injury. 
(a) Water in the cooler part of the day, or 
preferably at night. 
If watering is done in hot weather the 
water droplets evaporate on the plants, 
and the salt concentration increases. This 
may damage the plants when the salty 
water enters the leaves. 
The entry of water is much less at night, 
and there is also much less evaporation 
and concentration of salts in the water. 
For these reasons damage from the use of 
poor quality water is lessened if it is used 
at night time. Watering in the heat of 
the day should be avoided. 
(b) Avoid using sprinklers which give fine 
droplets. 
The drift of the fine spray from such 
sprinklers and the evaporation of this 
drift causes salt to be deposited on the 
leaves. Subsequent entry of this salt into-
the leaves can cause severe leaf burn. 
(c) Avoid sprinklers which give intermit-
tent wetting. 
Sprinklers of the monsoon type rotate 
slowly, giving a few seconds of leaf wetting 
followed by a period of non-wetting until 
the next rotation. During the non-wetting 
period water evaporates and the concen-
tration of salts in the water drops on the 
leaves increases. Entry of this salty water 
into the leaves can cause severe leaf 
burning. 
With good water this is not important, 
but with poor water it is far better to use 
a sprinkler which gives continuous wetting. 
4.—USE SALT TOLERANT PLANTS 
Plants vary enormously in their ability 
to survive and grow when watered with 
salty water. 
An extreme example is the ability of 
various plants of the "pig face" type and 
of tamarisk trees to survive salty water. 
On the other hand peas and beans, or 
roses succumb fairly readily to salty 
irrigation water. 
If only poor quality water is available 
it is therefore important to select plants 
able to withstand these conditions. A 
comprehensive list of plants with varying 
degrees of salt tolerance was published in 
the October issue of the Journal of 
Agriculture. 
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SLUGGISH ENGINES 
Some landholders had reported that their 
tractors lacked power after a few hundred hours 
of work. 
Often this was caused by the engine not being 
operated at the most efficient temperature, and 
working for long hours on light loads. 
This caused formation of sludge in the lubrica-
tion system, poor sparking, and bad piston ring 
contact. It also caused carbon deposits in the 
intake manifold, at the intake valves, and on 
the pistons and rings. 
These recommendations for longer engine 
life:— 
• Cut idling and light loading to a mini-
mum. 
• Run tractor at proper operating tem-
peratures and close the shutters if 
necessary. 
• Use the correct oil. Heavy duty oils are 
usually best for light loads and for 
tractors engaged in work involving long 
idling periods. High quality detergent 
oils and frequent oil changes are neces-
sary to prevent the formation of sludge 
and carbon deposits. 
• It is best to buy a tractor to match the 
work to be done. 
Buying a larger tractor than is necessary for 
a job with the idea that it will last longer is 
often false economy. A tractor should be run 
whenever possible to develop its rated horse-
power and speed. 
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